The microwave spectrum of l,3-Dioxane-5-ol has been analysed in the frequency region 18.0-40.0 GHz and up to J = 30. The analysis gives refined rotational constants and values for the quartic centrifugal distortion parameters. Comparison is made between the results using two forms of the quartic Hamiltonian.
Introduction
The first microwave study of l,3-Dioxane-5-ol C H 2 -O -C H 2 -C H O H -C H 2 was made by Alonso and Wilson [1] who analysed the l,3-Dioxane-5-ol transitions up to J = 12. The molecule has been found to exit in a chair form conformation. Only one axial conformer was de tected with an intramolecular hydrogen bond of the 0 -H ... 0 type. The effects of nonrigidity were noticed but not included in the earlier analysis. The present paper gives the results of an investigation of the centrifugal perturbation of 1,3-Dioxane-5-ol within the framework of the Watson theory [2] , using a large number of frequencies for microwave transitions (140 for the ground state) and large values of the quantum number J (up to J = 30). In this way, we hoped to extend our understanding of the centrifugal distortion effects in the hetero cyclic molecules.
Experimental
The sample of l,3-Dioxan-5-ol was prepared according to the method of Hibbert and Carter [3] . Microwave spectra were taken with a HewlettPackard Model 8460 A MRR spectrometer with a Stark cell modulation frequency of 33.3 KHz. All frequencies were measured at room temperature and the accuracy was estimated to be better than ± 0.05 MHz.
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Analysis 0! the Spectrum
The molecule l,3-Dioxane-5-ol is an asymmetric top with a-and c-type spectrum. The reported spectrum of the molecule (1) mainly consists of low J , a-and c-type, R-branch transitions and a strong set of the Q-branch series of c-type. Assignement of the higher J transitions was greatly facilitated using preliminary poorly determined CD constants obtained from low J transitions. Using the aug mented set of observed frequencies in the leastsquares fit yielded new rotational constants and a first estimate of the CD coefficients. These new constants were used to predict the positions of till higher J transitions.
The data were analyzed using two computer programs. One was developed by Thomas [4] and the other by Kirchhoff [5] . The Thomas program, DISTO, uses the form of Watson's reduced Hamil tonian [2] H = Ä P 2 + S P X2 + G P y2 -A jP 4 (1)
where Ä, 5 and C are the effective rotational con stants and where Aj, A jk, Ak, < 5j and 6k are the quartic distortion coefficients. These are related to the Kivelson-Wilson constants [6] . Initially a rigid rotor spectrum is calculated from low J transitions, then the differences between the observed and cal culated frequencies are fitted to the quartic centrif ugal distortion constants. Using these distortion constants a semi-rigid rotor calculation is made, and then a new least-squares fitting is made to determine changes in the distortion constants which will improve the fit. This semi-rigid calcula 0340-4811 / 81 / 0600-0611 $ 01.00/0. -Please order a reprint rather than making your own copy. 
where A", B" and C" are the effective rotational constants and r '^^, Ti and r 2 are the quartic distortion constants. For the calculations presented in this paper, only terms up H \ will be considered. 
a a where Wi are the measured energies. The iterative procedure was assumed to have converged when the difference between the residuals from the leastsquares fit of the spectrum and the residuals ob tained after H 2 -j-H \ was diagonahzed with the new constants vanished for all the spectral observations. In this situation the corrections < 5^n) were considered to be negligibly small.
The relation between the Watson form of H 2 + #4 [3] and the Kivelson-Wilson form of H 2 + H \ [7] has been described in detail by Kirchhoff (5) (see Table 2 ). The T3 coefficient has been added by Kirchhoff to transform the Kivelson-Wilson form to the Watson form and it is held constant during the fit. T3 is not a determinable coefficient, but is evaluated once the remaining eight parameters have been determined. The derived rotational and centrifugal distortion constants are presented in Table 2 . I t should be noted that the number of significant figures quoted for each parameter is greater than required by the standard deviation of that parameter. This precision is absolutely neces sary to reproduce all the calculated frequencies within their standard deviations. 
Discussion
A complete calculation including centrifugal distortion effects has been made for the rotational energy levels of 1,3-Dioxan-5-ol up to J -30 in the ground and two vibrational states. The results indicate that the ability to obtain well-determined quartic coefficients can depend on the form of the quartic Hamiltonian. Thus, the percent uncer tainties in the r coefficients from CD ANAL fit (~ 10 percent) are larger than those in the A coef ficients in the DISTO fit (~ 5 percent). I t is evident th at much larger centrifugal distortion frequency shifts than those observed in the present study are required to bring the uncertainty limits of the r's with those of Zl's. Also, there was found to be much less correlation among the quartic coefficients in
